Time parameters of contraction of inotropically responding cultured heart cells in relation to cellular cyclic AMP levels.
Television video microscopy combined with photoelectric recording was used to determine the influence of a number of positive inotropic agents on the amplitude (peak height) and the course of the contraction of electrically paced myocytes in 4-day monolayer cultures derived from the heart ventricles of 1 to 2-day old rats. Cyclic AMP was determined in parallel cultures of the same cell population. Reductions in time to 90% of peak height, 90% of relaxation time, and duration of contraction caused by peak height-augmenting concentrations of isoproterenol, epinephrine, dibutyryl cyclic AMP, and 1-methyl-3-isobutylxanthine, but not of theophylline, correlated with rises in cellular cyclic AMP levels. Ouabain, a rise in extracellular CaCl2, and, in some experiments, phenylephrine in the presence of propranolol increased peak height, but did not change time to 90% of peak height, 90% of relaxation time, duration of contraction, and cyclic AMP content. These responses are compared to those observed by other authors in intact cardiac muscle and are discussed in the light of evidence linking increased myocardial cyclic AMP levels with an abbreviation of systole.